BEST AVAILABLE COPY 

Remarks 



Claims 1-16, 28-30, and 32-34 are pending in this application. Reconsideration and 
allowance are respectfully requested. 

The Examiner issued a restriction requirement, and Applicants representative verbally 
elected to prosecute Group 1, claims 1-16 and 27, drawn to a composition. This verbal election 
is confirmed here without traverse, and claims 17-26 are cancelled. Claim 27 is also cancelled. 

Substance of the Interview 

The undersigned Applicant's representative (hereafter "Applicant") had an in-person 
interview with the Examiner regarding this case on January 26, 2006. Applicant first brought to 
the Examiner's attention the error in the prior amendment concerning the claim to common 
ownership of the Small reference. The Examiner and Applicant agreed there was no issue as the 
Examiner had merely reverted to the parent application of the previously cited application, the 
disclosure of which was identical to that of the previously cited Small reference, in maintaining 
the prior rejections. The undersigned then discussed each of the 1 12 rejections, with particular 
emphasis that the term "comprising" is not equivalent to the term "is." Applicant explained that 
boron is a non-metallic element, showing evidence thereof. For both of these issues, the 
Examiner pointed out that the pending application is misleading in places, and the Examiner 
requested particular paragraphs be corrected by amending the specification. Applicant further 
pointed out the support for the stabilizer comprising phosphorous, and the Examiner agreed to 
review those claims pertaining to phosphorous. Finally, with respect to the claim 12 issue that a 
stabilizer being placed onto the abrasive before or simultaneously with a catalyst results in a 
different structure than if the stabilizer is added after the catalyst, the Applicant and the 
Examiner reviewed the data (from the Examples) which showed the results arising from the 
different structure. The Examiner requested that this argument be reproduced in this amendment 
at the earliest opportunity. Applicant and Examiner then reviewed each of the prior art rejections 
in detail, including reasons why Applicant believes each rejection is overcome. 

Revocation of Statement of Common Ownership 

In the prior Response dated October 28, 2005, Applicants stated that the present 
invention and the subject matter of Small et al. contained in Published application 2004/0029495 
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(as well as published applications 2003/0162398 and 2004/0006924 having similar subject 
matter and also having as inventor Small et all) were commonly owned at the time the present 
invention was made. Applicants hereby rescind that statement. The error was made by mistake 
and with no intent to deceive. Section 103c excludes art that is wholly owned by the same entity 
at the time the invention was made. In the instant case, the invention on the date this pending 
application was filed was subject to assignment to the same entity which owns by virtue of a 
recorded assignment all rights to Published application 2004/0029495. Subsequent careful 
review of records suggests, however, that the inventor actually conceived and may have reduced 
to practice at least some embodiments of the claimed invention during a period of time when the 
previous assignee of Published application 2004/0029495 and the assignee of the instant 
application were in negotiations to merge the ownership of the intellectual property, but before 
the merger in fact occurred. 

Fortunately, the Examiner in the instant action repeated the previous rejections using 
Small'398 instead of Small'495, as Small'398 is not able to be disqualified by a statement of 
common ownership. Small'495 is a continuation of Small'398, and therefore has the identical 
disclosure as Small'398. As a result, the Examiner was not unduly prejudiced by Applicant's 
mistake. 

Current Rejections under 35 USC 112, first paragraph. 

Claims 1-3, 12-16, and 27-34 stand rejected under 35 USC 1 12, first paragraph. 

With respect to claims 1, 28, 29, and 31: 

The Examiner states that the limitation "stabilizer comprising . . . P" is new matter 
because the specification never literally defines or suggests that the stabilizer is "P". The 
Examiner opined that the support cited by Applicant, in particular paragraph [0035], is not 
sufficient because 1) the paragraph is not clearly referring to stabilizer and because 2) paragraph 
[0033] defines that the stabilizer is a metal. With respect to claim 1, applicants have amended 
this claim to remove the contested element "P." Claim 31 is cancelled. 

However, to preserve the issue, Applicant amended each of claims 28 and 29 to be in 
independent form (and with the Examiner's express permission deleting extraneous phrases from 
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the independent claims 28 and 29 that are not applicable when the stabilizer is only claimed to 
comprise phosphorus), and with respect to those claims Applicant traverses. 

First, regarding the Examiner's contention that paragraph [0033] defines stabilizers as 
metals, the Examiner is mischaracterizing the disclosure. The pertinent sentence reads "Suitable 
stabilizers include metals and borderline metals, such as, e.g., boron, aluminum and titanium, 
with boron being most preferred." (Underlining added). Saying that "stabilizers include metals 
and borderline metals" does not define the stabilizer as a metal, especially when the preferred 
stabilizer does not in fact include a metal. The most preferred stabilizer includes boron. Boron 
is defined in Hawley's Condensed Chemical Dictionary, Twelfth Edition, as a "nonmetallic 
element of atomic number 5." The American Heritage College Dictionary, Fourth edition, 
defines boron as a "soft, amorphous or crystalline nonmetallic element." Copies of the covers of 
these dictionaries and of the pertinent pages 163 and 167, respectively, are attached hereto for 
the Examiner's convenience. Contrary to the Examiner's characterization, the specification 
clearly does not define and limit stabilizers to metals. 

Regarding the Examiner's contention that paragraph [0035] does not "literally define" 
that the phosphorus is a stabilizer, Applicants also traverse. The Examiner is directed first to 
MPEP 2163-2163.07 (b) which states in part: 

"The description requirement is simply that the claimed subject matter 
must be described in the specification. The function of the description 
requirement is to ensure that the applicant had in his possession, as of the 
filing date of the application relied on, the specific subject matter later 
claimed by him. ... It is not necessary that the application describe the 
claim limitations exactly, but only so clearly that persons of ordinary skill 
in the art would recognize from the disclosure that applicant's invention 
included those limitations. . . ." 

The Examiner is also directed specifically to MPEP 2163.04, which states in part: 

'The examiner has the initial burden of presenting evidence or reasons 
why persons skilled in the art would not recognize in an applicant's 
disclosure a description of the invention defined by the claims. ... The 
PTO has done nothing more than to argue lack of literal support, which is 
not enough" to support a rejection under 35 U.S.C. 112, first paragraph." 

The P.T.O.'s own revised interim guidelines concerning compliance with the written 
description requirement provide that the disclosure of identifying characteristics such as partial 
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structure, functional characteristics and method of making must all be weighed in view of the 
level of skill and the knowledge in the art and in the light and consistent with the written 
description. See 66 Fed. Reg. 1099 (2001). A review of the application as a whole supports the 
claim that the stabilizer can be a compound that comprises phosphorus. 

Paragraph [0025] states "the invention eliminates the need for adding soluble metal 
catalysts to catalyze oxidation by hydrogen peroxide." Paragraph [0026] states "the 
compositions of the invention comprise a surface-modified abrasive modified with at least one 
stabilizer and at least catalyst." (Paragraphs [0027] to [0032] describe characteristics of the 
abrasive, and are not pertinent to this discussion). Paragraph [0033] discusses stabilizers, stating 
(as discussed above) that stabilizers include metals and "borderline metals", but includes 
specifically and preferably nonmetallic boron. Paragraph [0034] discusses catalysts, listing 
specifically Cu, Fe, Mn, Ti, W, and V, and states iron is the preferred catalyst. Unlike the 
stabilizers, the listed catalysts are all metals. 

Now paragraph [0035] describes the invention as "a bimetallic surface-modified colloidal 
abrasive containing as the two metals on the surface of the abrasive", and also describes the 
invention as abrasives with surfaces modified with "combinations of metals and non-metals." 
Specific examples given in paragraph [0035] include "boron and iron; boron and copper; or iron 
and tungsten." As one of ordinary skill in the art would clearly know, "iron and tungsten" is a 
mixture of two metals, while "boron and iron" and "boron and copper" are in fact "combinations 
of metals and non-metals." There is no hint that the catalyst can be anything but a compound 
comprising metal, while the stabilizer can be a compound comprising metal or a nonmetal, as 
one of ordinary skill in the art would understand from the teaching of compounds containing 
nonmetallic boron are the most preferred embodiment. Paragraph [0035] ends with the 
following sentence: "Phosphorus is a particularly preferred non-metal suitable for use in mixed 
metal/non-metal surface-modified abrasives of the invention." The Examiner contends that this 
would not teach one of ordinary skill in the art that the compound including phosphorous is a 
stabilizer. Applicant respectfully requests that the Examiner reconsider this conclusion in view 
of the teaching of the application as a whole, in particular in view of paragraphs [0025] tp [0035] 
summarized above. 
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The Examiner also states the limitation "mixture thereof is new matter because the 
specification does not suggest that mixtures of the claimed stabilizers can be used. This rejection 
is believed moot after the amendment to claim 1. 

With respect to claims 12: 

The Examiner objects to the limitation "differs both from the catalyst and from the 
abrasive particle" as new matter because the specification never literally defines that the 
stabilizer differs from the abrasive particle. Applicants have deleted the offending language, as 
this limitation is inherent in the word "stabilizer." Paragraph [001 1] states "the invention 
provides a surface-modified abrasive modified with at least one stabilizer and at least one 
catalyst differing from the at least one stabilizer." Paragraph [0033] states "the term "stabilizer" 
means an agent effective to help maintain the abrasive as a sol in an aqueous medium." If the 
stabilizer was the same as the abrasive particle, it would neither modify the surface of the 
abrasive nor help maintain the abrasive as a sol in an aqueous medium. 

With respect to claims 13, 16, and 30: 

The Examiner rejects claims 13, 16, and 30 as they each recite the stabilizer can be 
tungstate, stating "the stabilizer in the specification is only limited to W (i.e., specific element 
and not a tungstate." Applicants TRAVERSE WITH AS MUCH EMPHASIS AS IS POSSIBLE 
TO EXPRESS. 

First, there is specific support for tungstate, as paragraph [0076] in the filed specification 
states Example 7 is "SYTON HT 50 (silica) with modified Fe-tungstate bimetallic surface." 

Second, to say that a stabilizer comprises an element (B, W, Al, or even P) does not mean 
the stabilizer is that element. Originally filed paragraph [0014] states "the at least one stabilizer 
comprises at least one member selected from the group consisting of B, W and Al." (Emphasis 
added). The Examiner is apparently construing the term "comprises" to mean "is." The 
Examiner is directed to MPEP 2111.03, which states in part: "the transitional term comprising, 
which is synonymous with "including", "containing", or "characterized by", is inclusive or open- 
ended and does not exclude additional unrecited elements." As one skilled in the art would 
appreciate, the stabilizer can not be "B" because elemental B is very reactive and can not exist 
(for any appreciable amount of time) contacting water. The preferred stabilizer is not B but is 
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boric acid. The same for Al - metallic Al is very reactive and can not exist (for any appreciable 
amount of time) contacting water. It also would be instantly converted to an oxide or hydroxide. 

Finally, and back to the specific issue raised by the Examiner, to say the stabilizer 
comprises W is not to say the stabilizer is W! The specification is not teaching that the stabilizer 
is W. W is a metal, and a metal will not work as a stabilizer. Applicants concede that the 
specification often refers to the critical element within the stabilizer as the stabilizer itself. While 
the specification characterizes the modifier as the metal or B, what is meant is the compound 
which comprises the metal or B. See for example the excerpts from paragraphs which are all 
discussing the experiment described in detail in paragraph [0068] where silica was sequentially 
modified with ferric nitrate and with sodium tungstate as follows: 

[0068] Deionized S YTON HT 50 was prepared in accordance with 
Example 1. 10.1 grams of ferric nitrate were added to the deionized 
SYTON HT 50 (600 grams, pH=1.9 to 2.1). ... In a separate beaker, 300 
grams of deionized water were charged, and kept under agitation. To this 
water solution, sodium tungstate (10.9 grams) was added under agitation 
during a period of 10 minutes. ... The tungstate solution was then added to 
the iron-modified silica particles, and stirred for an additional 2 hours. ... 

Paragraph [0069] uses the elements when it states "the polishing composition in Example 7 was 

prepared using " iron-tungsten " modified silica and the preparation method of Example 4." 

The "SYTON HT 50 with modified Fe-tungstate bimetallic surface" described in the table in 

paragraph [0076] is the exact same sample which is described as " 'iron-tungsten' modified 

silica" in paragraph [0069]. As it is clear that the phrases are all describing the same sample, it is 

obvious that the Applicant often refers to the catalyst and to the stabilizer only by the critical 

element contained therein. 

Applicant notes the same use of the terminology holds true for boron. Paragraph [0061] 

in the filed specification clearly describes how the silica in example 2 was modified by boric 

acid, and then states "The resulting solution was subsequently filtered through a 1 -micron filter 

to afford boron surface-modified colloidal silica." This should not be construed that the 

surface is modified by elemental boron! Paragraph [0069] (in describing this same sample after 

it had been additionally treated with ferric nitrate) states "the polishing composition in Example 

6 was prepared using bimetallic "boron-iron" modified silica and the preparation method of 

Example 2." 
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For the rejection of claims 13, 16, and 30 specifically, Applicants specifically traverse 
because tungstate is supported. Example 4 in paragraph [0068] of the filed application teaches a 
method where 'The tungstate solution was then added to the iron-modified silica particles, and 
stirred for an additional 2 hours" to provide the abrasive used in Example 7. Paragraph [0076] in 
the filed specification states Example 7 is "S YTON HT 50 (silica) with modified Fe-tungstate 
bimetallic surface." In view of these arguments, Applicant respectfully requests that the 
Examiner reconsider this rejection. 

With respect to claim 32: 

The Examiner rejects claim 32 as it recites "borate", which the Examiner contends is not 
disclosed in the specification. Applicant agrees the word "borate" is not specifically used in the 
specification, even though a stabilizer which comprises B in the form of boric acid will 
obviously comprise borate. The rejection should nevertheless be withdrawn because in fact 
claim 32 also does not recite borate but recites "the at least one stabilizer comprises B in the 
form of boric acid." Applicant has confirmed that the word "borate" is not present in the claims 
by checking the claims as published on the PAIR system. 

With respect to claim 33: 

The Examiner rejects claim 33 stating the limitation "wherein the abrasive particles have 
a positive zeta potential" is not defined in the specification because the zeta potential of the 
abrasive particles is different than the zeta potential of the surface-modified abrasive particles. 
As agreed during the interview, claim 33 is amended to resolve the Examiner's uncertainty by 
more fully reciting the material described in Claim 12, i.e., "an abrasive particle having a surface 
on which are bonded at least one stabilizer and at least one catalyst." 

With respect to claim 34: 

Claim 34 stands rejected as it recites an "Al containing stabilizer." The Examiner is 
directed to the above discussion concerning claims 13, 16, and 30 regarding tungstate, where the 
arguments made there are incorporated here by reference. The specification at paragraph [0014] 
states "the at least one stabilizer comprises at least one member selected from the group 
consisting of B, W and Al." This sentence is properly construed as saying the stabilizer includes 



l-WA/2466227.1 



14 



B, W, or Al. Boric acid is a stabilizer that comprises B. Tungstate is a stabilizer that comprises 
B. The specific stabilizer compound which includes Al was not mentioned in the specification, 
so applicants are forced to use the above language. 

As discussed extensively herein, such a form of writing occurs throughout the 
specification. Look for example at the description of a catalyst. The specification at paragraph 
[0014] states "the at least one catalyst comprises at least one member selected from the group 
consisting of Cu, Fe, Mn, Ti, W and V." This should not be construed to mean for example 
metallic metal is required. The specification at paragraph [0034] teaches "preferred catalysts 
possess multiple oxidation states." Metal has only one oxidation state, which is zero. The 
preferred catalyst "comprises Fe", but paragraphs 64, 65, 66, 67, and 68 show the silica is in fact 
modified with ferric nitrate. 

For yet another example of this style of disclosure, look also for example at the 
description of the substrate. Original paragraph [0020] states "the substrate comprises at least 
one member selected from the group consisting of W, Ti, Cu, Ta, Si, Ga, As, C and N, more 
preferably from the group consisting of W, Ti, TiN, Ta, TaN, Cu and SiC>2. The disclosure that 
"the substrate comprises at least one member selected from . . . Si" must be construed as the 
substrate includes Si, not that the substrate is Si. Otherwise, the substrate could not encompass 
the preferred Si02 . 

Current Rejections under 35 USC 112, second paragraph. 

The Examiner has rejected claims 12-16, 27, 31, 32, and 34 under 35 USC 1 12, second 
paragraph. Applicants traverse. 

With respect to claim 12: 

Claim 12 stands rejected as the Examiner opines the last two lines are wordy and 
therefore are not clear and concise. This last limitation reads "wherein the stabilizer is bonded to 
the abrasive prior to or simultaneously with the bonding the catalyst to the abrasive." Applicant 
can see no way of shortening this. The specification at paragraph [0056] states "A preferred 
method for synthesizing a bimetallic surface-modified colloidal abrasive particle of the invention 
comprises the following two-step process. The first step provides a boron or tungsten modified 
surface-modified colloidal abrasive particle, as discussed above, and the second step adds a 
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second metal (e.g., iron, copper or tungsten) to the surface of the boron or tungsten modified 
surface-modified colloidal abrasive particle." 

During the Interview, the Examiner requested that we mention at this point that the 
product manufactured by the above process in fact makes a different product that would result if 
the catalyst is put onto the abrasive before the stabilizer is added. Applicants found out, and it is 
amply shown by the data in the Examples, that faster polishing rates are attained if the stabilizer 
is added to the abrasive first, and then the catalyst is added second. Intermediate results are 
obtained if the stabilizer and the catalyst are added to the abrasive at the same time. Poor 
polishing rates are seen if the catalyst is added to the abrasive particle first, and then the 
stabilizer is added second. As stated in the previous amendment, the criticality of the order of 
addition of stabilizer and catalyst are shown in the Examples. 



Example 


Example 7 (not 
covered by claim 12) 


Example 6 


Example 9 


Order of addition of 
stabilizer and catalyst 
onto silica 


catalyst first, and then 
the stabilizer second 


stabilizer and catalyst 
were added at the 
same time 


stabilizer first, and 
then the catalyst 
second 


Amount of Fe catalyst 


10.1 grams ferric 
nitrate per 600 grams 
silica 


10.1 grams ferric 
nitrate per 600 grams 
silica 


3.06 grams ferric 
nitrate per 600 grams 
silica 


Polishing rate (A/min) 


2655 


3880 


2751 



The superiority of having catalyst and stabilizer added at the same time is clearly shown by 
comparison of Examples 7 and 6. Indeed, the best results are obtained when stabilizer is added 
first and the catalyst is added second. The polishing rate of Example 9 (having only 30% as 
much catalyst as was present in Example 7) was nevertheless higher than the polishing rate of 
Example 7. This is clear evidence that the order of addition of stabilizer and catalyst onto the 
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abrasive made a large difference in polishing rates of the resultant product, and therefore results 
in a different product. 

The Examiner states that "process limitations used to define a product in a product by 
process claims do not patentably distinguish the product even though made by a different 
process." Applicants disagree, as it is clear here that the product made by this process results in 
a different product than is otherwise made. The specification and the examples clearly show the 
product made by bonding the stabilizer first and the catalyst second is not equivalent to the 
product made by bonding the catalyst first and the stabilizer second. There are numerous 
reasons. If stabilizer is bound second, a portion of the catalyst will be obscured by the stabilizer. 
But more importantly, Applicant believes the catalyst is made more effective because the catalyst 
actually bonds not to the abrasive but to the stabilizer itself. (This is clear from the examples, 
where substantially all available sights were coated by stabilizing boric acid, and then the 
catalyst was added.) This added efficacy of catalyst-bonded-to-stabilizer compared to catalyst- 
bonded-to-silica makes thermodynamic sense, because a boron-Fe bond is shorter than a Silica- 
Fe bond and therefore has higher energy. Applicants respectfully request the Examiner 
reconsider this rejection with respect to claim 12. 

With respect to claim 27: 

The Examiner rejects original claim 27 having the phrase "is substantially free of soluble 
metal catalysts" because the Examiner is unclear as to what this encompasses. This claim has 
been cancelled. 

With respect to claim 32: 

The Examiner rejects claim 32 as reciting "the borate." The absence of this word has 
been discussed above. 

With respect to claim 34: 

The Examiner rejects claim 34 as reciting "the Al-containing stabilizer" because this 
lacks antecedent basis. Specifically, the Examiner states that the phrase "the at least one 
stabilizer comprises Al" does not provide antecedent basis for "the Al-containing stabilizer." 
The Examiner is directed to MPEP 2111.03, which states in part: 
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"the transitional term comprising, which is synonymous with "including", 
"containing", or "characterized by", is inclusive or open-ended and does not 
exclude additional unrecited elements." 

Using the MPEP's own synonym, Applicant contends a "stabilizer comprising ... Al" is properly 

constued to be "a stabilizer containing Al" which clearly provides antecedent basis for "the Al- 

containing stabilizer." 

Current Rejections under 35 USC 103, 
Rejection over Small '398 

The Examiner has rejected claims 1-15, 27, 32, 33, and 34 as obvious over Small '398 
(2003/0162398 ). Applicants respectfully traverse. 

With respect to independent claim 1 and dependent claims 2-11: 

Claim 1 recites "an abrasive particle having a surface on which at least one stabilizer 
comprising B, Al, or mixtures thereof and at least one catalyst are bonded." Small '398 nowhere 
discloses an abrasive having a stabilizer comprising aluminum nor boron bonded to the surface 
thereof. The Examiner is apparently contending that because Small '398 teaches one or more 
catalysts can be on a surface of a particle coupled with the phrase in Small'398 that the "catalyst 
comprises a metal other than a metal of Group 4(b), Group 5(b) or Group 6(b) of the Periodic 
Table of Elements" anticipates the instant claims. This reasoning is wrong for two reasons. 
Merely reciting what a catalyst is a metal excluding a few selected metals not does not anticipate 
a claim to a stabilizer. Small'398 teaches at paragraph [0010] that "metals of Group 1(b) or 
Group 8 are suitable candidates, as are metals having a standard oxidation of from about -0.52 to 
about -0.25 eV." Neither B nor Al falls into either of these categories. Small'398 also teaches at 
paragraph [0029] that "suitable metal includes, but is not limited to cobalt, copper, iron, nickel, 
silver, and any combination thereof." Neither B nor Al qualifies. The term "catalyst" implies 
the material increases some reaction rate, and indeed Small'398 at paragraph [0012] states 
"catalyst-coated abrasive is particularly effective as it . . . facilitates or accelerates the removal 
reaction substantially at the site of the targeted material." Neither B nor Al is believed to qualify 
here, as neither is believed to accelerate polishing rates. See for example the very low polishing 
rate by silica coated with boric acid, example 5 in the instant specification at paragraph [0076]. 
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As clearly stated in the instant specification, the stabilizer promotes stability of the sol. 
The Examiner states "a reference is good not only for what it teaches but also for what one of 
ordinary skill in the art might reasonably infer from the teaching. One of ordinary skill in the art, 
if he were tempted to test EVERY metal in existence other than a metal of Group 4(b), Group 
5(b) or Group 6(b) of the Periodic Table of Elements, would eventually get around to testing 
aluminum and would discover that like almost every other metal he tested that aluminum does 
not act as a catalyst. Said one of ordinary skill in the art, if he were tempted to test EVERY 
metal in existence other than a metal of Group 4(b), Group 5(b) or Group 6(b) of the Periodic 
Table of Elements, would never get around to testing B. Applicant therefore does not understand 
why a disclosure reciting two catalysts, where the catalysts are described as metals having 
various characteristics, would make obvious a particle having a stabilizer and a catalyst as 
recited in claim 1, where the recited stabilizers in claim 1 are not catalysts and do not have any 
characteristics described in Small' 398 of a catalyst. Applicants respectfully request the 
Examiner reconsider this rejection. 

With respect to independent claim 12 and dependent claims 13-15 and 32-34 

Claims 12-15 and 32-34 not only recite that the particle comprise a stabilizer and a 
catalyst, but also that the stabilizer is bonded to the abrasive prior to or simultaneously with the 
bonding the catalyst to the abrasive. No stabilizer is taught nor disclosed in Small' 398, and 
Small'398 does not disclose any preference or order of bonding even catalysts to an abrasive. 
Applicants respectfully request the Examiner reconsider this rejection with respect to claim 12. 

With further respect to dependent claims 13, 32, and 34 

Claims 13, 32 and 34 further recite that the stabilizer be bonded to the abrasive before 
bonding the catalyst. This is clearly in no way taught nor suggested in any way in Small'398. 
Applicants respectfully request the Examiner reconsider this rejection with respect to claims 13, 
32, and 34. 

With further respect to dependent claims 4, 6-10, 13-15, and 32-33 

Claim 4, 6-10, 13-15, and 32-33 recites the stabilizer comprises B. Boron is non- 
metallic. Small '398 nowhere suggests the catalyst can be boron, and nowhere suggests the 
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catalyst can be a non-metal. Applicants respectfully request the Examiner reconsider this 
rejection. 

Rejection over Grunwald '710 in view of Small '398 

The Examiner has rejected claims 12, 13, 16, and 30 as obvious over Grunwald'710 in 
view of Small '398 (2003/0162398 ). Applicant traverses. The Examiner contends Grunwald 
teaches a composition in which an abrasive is coated with the claimed metals, and while the 
stabilizers are not defined as such no distinction is seen to exist. 

With respect to independent claim 12 and dependent claims 13, 16, and 30 

Claim 12 not only recites that the particle comprise a stabilizer and a catalyst, but also 
that the stabilizer is bonded to the abrasive prior to or simultaneously with the bonding the 
catalyst to the abrasive. Grunwald'710 in column 2 at lines 13-18 indeed teaches a stabilizer, 
that is, a coating that provides enhanced dispersability. Grunwald'710 in column 2 at lines 64- 
67 suggests a stabilizer can be a metal oxide. Small'398 teaches mixtures of catalysts. Some of 
Small'398's listed catalysts, in particular Fe and Cu, are listed in Grunwald'710 as useful 
coatings. But neither reference alone or in combination discloses any preference or order of 
bonding a stabilizer and a catalyst layer. Claim 12 recites such a preference. Further, as 
discussed extensively in the sections above, the order of addition of stabilizer and catalyst to the 
abrasive makes a patentably distinct product with greatly differing polishing characteristics. 
Applicants respectfully request the Examiner reconsider this rejection with respect to claim 12. 

With further respect to dependent claim 13 

Claim 13 further recites that the stabilizer be bonded to the abrasive before bonding the 
catalyst. This is clearly in no way taught nor suggested in any way in Grunwald'710 nor in 
Small '398, alone or in combination. Applicants respectfully request the Examiner reconsider 
this rejection with respect to claim 13. 

With further respect to dependent claims 13, 16, and 30 

Claims 13, 16, and 30 recite that the stabilizer comprises tungstate. Neither tungsten nor 
tungstate is described as a suitable coating for a particle in either Grunwald'710 or Small '398. 
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The Examiner concedes that Grunwald nowhere suggests the stabilizer can comprise tungsten, 

but the Examiner is opining (with no supporting evidence) that the disclosure of "Wo" in 

Grunwald'710 teaches tungsten. Small' 398 expressly excludes metals of Group 4(b), Group 5(b) 

and Group 6(b) of the Periodic Table of Elements, and tungsten falls within the expressly 

excluded metals of Small'398. Nevertheless, despite neither reference teaching a coating of 

tungsten, and despite Small' 398 expressly teaching away from tungsten, the Examiner opines 

that an abrasive comprising a catalyst and a stabilizer comprising tungsten coated thereon is 

obvious over the combination of these references! 

Then, with NO supporting evidence of any kind, the Examiner opines that: 

"although tungstate is not defined (in the references), the reference defines 
that a metal bearing layer (i.e., defined as a water insoluble metal 
compound - column 3, lines 36-40) and it is the Examiner position that 
one skilled in the art would have appreciated that tungsten compounds can 
be used to deposit the metal bearing layer because tungstate compounds 
broadly fall within the teaching of "metal bearing layer" (i.e., insoluble 
metal compound) of the reference." 

The Examiner appears to be saying that tungstate would be obvious because it is an insoluble 
metal compound and the references call for an insoluble metal compound. The Examiners 
attention is directed to paragraph [0068] of the instant specification which teaches dissolving 
10.9 grams of sodium tungstate into less than a liter of water. As the Examiner has not 
established even a semblance of a proper prima facie case for unpatentability, Applicant 
respectfully requests the Examiner reconsider this rejection with respect to claims 13, 16, and 30. 

Rejection over Mueller '288 in view of Grunwald '710 

The Examiner has rejected claims 12, 13, 16, and 30 as obvious over Mueller'288 in view 
of Grunwald'710. Applicant traverses with arguments that closely follow those presented in the 
section regarding the rejection of these same claims over Grunwald '710 in view of Small '398. 

With respect to independent claim 12 and dependent claims 13, 16, and 30 

Claim 12 not only recites that the particle comprise a stabilizer and a catalyst, but also 
that the stabilizer is bonded to the abrasive prior to or simultaneously with the bonding the 
catalyst to the abrasive. Grunwald'710 in column 2 at lines 13-18 indeed teaches a stabilizer, 
that is, a coating that provides enhanced dispersability. Grunwald '710 in column 2 at lines 64- 
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67 suggests a stabilizer can be a metal oxide. Mueller'288 teaches mixtures of catalysts, but all 
of the catalysts taught by Mueller'288 are water-soluble catalysts. Many of Mueller'288 listed 
water-soluble catalysts, in particular Fe, Cu, Ti, Sn, Mo, and Nb, are listed in Grunwald'710 as 
useful coatings. But Grunwald's teaching of a stabilizer bound to a particle does not suggest that 
the soluble catalysts of Mueller'288 can or should be bound to the particle. Further, neither 
reference alone or in combination discloses any preference or order of bonding a stabilizer such 
as described by Grunwald and a catalyst such as described by Meuller'288. Claim 12 recites 
such a preference, and as discussed extensively in the specification and in this amendment, the 
order of bonding of stabilizer and catalyst onto abrasive creates a different structure with vastly 
different polishing characteristics. Applicants respectfully request the Examiner reconsider this 
rejection with respect to claim 12. 

With further respect to dependent claim 13 

Claim 13 further recites that the stabilizer be bonded to the abrasive before bonding the 
catalyst. This is clearly in no way taught nor suggested in any way in Grunwald'710 nor in 
Mueller'288, alone or in combination. Applicants respectfully request the Examiner reconsider 
this rejection with respect to claim 13. 

With further respect to dependent claims 13, 16, and 30 

Claims 13, 16, and 30 recite that the stabilizer comprises tungstate. Tungsten is nowhere 
described as a suitable coating for a particle in either Grunwald'710 or Mueller'288. Grunwald 
nowhere suggests the stabilizer can comprise tungsten, but the Examiner opines with no 
supporting evidence that the disclosure of "Wo" teaches tungsten. Mueller'288 discloses a large 
number of catalysts including Ag, Co, Cr, Cu, Fe, Mo, Mn, Nb, Ni, Os, Pd, Ru, Sn, Ti, and V at 
column 5 lines 33-34. Tungsten is conspicuous only in its absence. Nevertheless, despite neither 
reference teaching a coating of tungsten, the Examiner opines that an abrasive comprising a 
catalyst and a stabilizer comprising tungsten coated thereon is obvious over the combination of 
these references. Then the Examiner opines that tungstate would be an obvious choice using the 
same language reproduced in the previous rejection above, which apparently can be summarized 
as saying that tungstate would be obvious because it is insoluble, and the reference calls for an 
insoluble metal compound. The Examiners attention is directed to paragraph [0068] of the 
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instant specification which teaches dissolving 10.9 grams of sodium tungstate into less than a 
liter of water. As the Examiner has not established a prima facie case of unpatentability, 
Applicants respectfully request the Examiner reconsider this rejection with respect to claims 13, 
16, and 30. 

Rejection over Mueller '288 in view of Small '398 

The Examiner has rejected claims 1-16, 27, 30, and 32-34 as obvious over Mueller'288 in 
view of Small'398. Applicant traverses. 

With respect to independent claim 1 and dependent claims 2-11 

Independent claim 1 recites "at least one stabilizer comprising B, Al, or mixtures 
thereof." The Examiner states in pertinent part that "the references teach all but Al, B, and W, 
however, the reference clearly states that the at least one catalyst is a metal that has multiple 
oxidation states and is not limited to the ones defined." Regardless of whether the references do 
teach what the Examiner says they teach, they still do not teach the limitation of claim 1. 

While not quoted by the Examiner, Mueller '288 states "The catalyst or catalysts chosen 
may be metallic, non-metallic, or a combination thereof and the catalyst must be able to shuffle 
electrons efficiently and rapidly between the oxidizer and metal substrate surface." Given the 
Examiner's expansive reading of other art, an argument might be made that Mueller '288 by 
saying "metallic, non-metallic, or a combination thereof discloses every element and 
combination of elements in existence. Mueller gives no characteristics, properties, nor identities 
of any non-metallic catalyst, except to say "the catalyst must be able to shuffle electrons 
efficiently and rapidly between the oxidizer and metal substrate surface." Indeed, to shuffle 
electrons efficiently the catalyst of Mueller '288 must both have multiple oxidation states AND 
must be soluble, so as to substantially contact the substrate. 

But neither boron nor aluminum have multiple oxidation states, and therefore some 
hypothetical catalyst made from boron or aluminum could not "shuffle electrons" as the term is 
used in Mueller '288. To shuffle electrons you need multiple oxidation states, and both 
aluminum and boron each has only a single oxidation state which is +3. Applicants have 
attached herewith printed out websites which show this fact. Further, any stabilizer even if it 
could shuffle electrons could not do so "efficiently and rapidly between the oxidizer and metal 
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substrate surface" as this requires that the catalyst be soluble. As the references do not alone or in 
combination teach or suggest a coating of a stabilizer comprising either Al or B, Applicants 
respectfully request the Examiner reconsider this rejection with respect to claim 1. 

With respect to independent claim 12 and dependent claims 13-15 and 32-34 

Claims 12-15 and 32-34 not only recite that the particle comprise a stabilizer and a 
catalyst, but also that the stabilizer is bonded to the abrasive prior to or simultaneously with the 
bonding the catalyst to the abrasive. No stabilizer is taught nor disclosed in Small'398, and 
Small' 398 does not disclose any preference or order of bonding catalysts to an abrasive. Mueller 
similarly does not teach any stabilizer, nor a preference as to bonding a stabilizer onto an 
abrasive before or at the same time as a catalyst, nor even any preference as to the order ob 
bonding catalysts to the abrasive. Claim 12 recites such a preference which is not taught or 
suggested in either reference alone or in combination. 

The Examiner states that this limitation "is defining a process limitation (how it is 
bonded) and as is well known process limitations used to define a product in a product by 
process claims do not patentably distinguish the product even though made by a different 
process. Applicants disagree. The specification and the examples clearly show the product 
made by bonding the stabilizer first and the catalyst second is not equivalent to the product made 
by bonding the catalyst first and the stabilizer second. There are numerous reasons. If stabilizer 
is bound second, a portion of the catalyst will be obscured by the stabilizer. But more 
importantly, the catalyst is made more effective because the catalyst actually bonds not to the 
abrasive but to the stabilizer itself. (This is clear from the examples, where substantially all 
available sights were coated by stabilizer boric acid, and then the catalyst was added.) This 
added efficacy of catalyst bonded to stabilizer compared to catalyst bonded to silica makes 
thermodynamic sense, because a boron-Fe bond is shorter than a Silica-Fe bond and therefore 
has higher energy. All rational reasons, but none are mentioned in the specification. Applicant 
is bound by the specification, which merely states and demonstrates that abrasives made the 
claimed way are superior to, and therefore different than, abrasives made in the alternative way. 
Applicants respectfully request the Examiner reconsider this rejection with respect to claim 12. 

Claims 13, 32 and 34 further recite that the stabilizer be bonded to the abrasive before 
bonding the catalyst. This is clearly in no way taught nor suggested in any way in either Mueller 
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nor Small'398. Applicants respectfully request the Examiner reconsider this rejection with 
respect to claims 13, 32, and 34. 



With further respect to dependent claims 4, 6-10, 13-15, and 32-33 



Claim 4, 6-10, 13-15, and 32-33 recites the stabilizer comprises B. Neither Mueller '288 
nor Small '398 alone or in combination suggest any boron-containing coating. While Mueller 
'288 says a catalyst can be "non-metallic," this does not form a prima facie case as boron is not a 
catalyst. Applicants respectfully request the Examiner reconsider this rejection with respect to 
claims 4, 6-10, 13-15, and 32-33. 



Claims 13, 16, and 30 recite that the stabilizer comprises tungstate. Tungsten is nowhere 
described as a suitable coating for a particle in either Small'398 or Mueller' 28 8. Tungstate, 
recited in claims 13, 16, and 30, is nowhere described in either Small'398 or Mueller'288. 
Applicants respectfully request the Examiner reconsider this rejection with respect to claims 13, 
16, and 30. 

A sheet authorizing the required fees for amending claims 28 and 29 to be in independent 
form is attached hereto. No additional fee is believed necessary relating to this response - 
however, if any additional fees are deemed necessary for any reason, the Office is authorized to 
charge them to Morgan, Lewis & Bockius LLP Deposit Account No. 50-0310. 



Customer Number 009629 

Morgan, Lewis & Bockius LLP 
1111 Pennsylvania Avenue, N.W. 
Washington, D.C. 2004 
202-739-3001 (facsimile) 
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With further respect to claims 13, 16, and 30 



Respectfully submitted, 



Date February 16, 2006 
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Aluminum 



Aluminum 



26.981538 



Al 



Atomic Number: 13 
Atomic Weight: 26.981538 

Melting Point: 933.437 K (660.323°C or 1220.581°F) 
Boiling Point: 2792 K (2519°C or 4566°F) 
Density: 2.70 grams per cubic centimeter 
Phase at Room Temperature: Solid 
Element Classification: Metal 



Period Number: 3 Group Number: 13 Group Name: none 
What's in a name? From the Latin word for alum, alumen. 
Say what? Aluminum is pronounced as ah-LOO-men-em. 
History and Uses: 

Although aluminum is the most abundant metal in the earth's crust , it is never found free in nature. All of the 
earth's aluminum has combined with other elements to form compounds. Two of the most common 
compounds are alum, such as potassium aluminum sulfate (KA1(S0 4 ) 2 12H 2 0), and aluminum oxide (A1 2 0 3 ). 
About 8.2% of the earth's crust is composed of aluminum. 

Scientists suspected than an unknown metal existed in alum as early as 1787, but they did not have a way to 
extract it until 1 825. Hans Christian Oersted, a Danish chemist, was the first to produce tiny amounts of 
aluminum. Two years later, Friedrich Wflhler, a German chemist, developed a different way to obtain 
aluminum. By 1845, he was able to produce samples large enough to determine some of aluminum's basic 
properties. Wohler's method was improved in 1854 by Henri Etienne Sainte-Claire Deville, a French chemist. 
Deville's process allowed for the commercial production of aluminum. As a result, the price of aluminum 
dropped from around $1200 per kilogram in 1852 to around $40 per kilogram in 1859. Unfortunately, 
aluminum remained too expensive to be widely used. 

Two important developments in the 1880s greatly increased the availability of aluminum. The first was the 
invention of a new process for obtaining aluminum from aluminum oxide. Charles Martin Hall, an American 
chemist, and Paul L. T. H6roult, a French chemist, each invented this process independently in 1886. The 
second was the invention of a new process that could cheaply obtain aluminum oxide from bauxite. Bauxite is 
an ore that contains a large amount of aluminum hydroxide (A1 2 0 3 -3H 2 0), along with other compounds. Karl 
Joseph Bayer, an Austrian chemist, developed this process in 1888. The Hall-H6roult and Bayer processes are 
still used today to produce nearly all of the world's aluminum. 

With an easy way to extract aluminum from aluminum oxide and an easy way to extract large amounts of 
aluminum oxide from bauxite, the era of inexpensive aluminum had begun. In 1888, Hall formed the 
Pittsburgh Reduction Company, which is now known as the Aluminum Company of America, or Alcoa. 
When it opened, his company could produce about 25 kilograms of aluminum a day. By 1909, his company 
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was producing about 41,000 kilograms of aluminum a day. As a result of this huge increase of supply, the 
price of aluminum fell rapidly to about $0.60 per kilogram. 

Today, aluminum and aluminum alloys are used in a wide variety of products: cans, foils and kitchen 
utensils, as well as parts of airplanes, rockets and other items that require a strong, light material. Although it 
doesn't conduct electricity as well as copper, it is used in electrical transmission lines because of its light 
weight. It can be deposited on the surface of glass to make mirrors, where a thin layer of aluminum oxide 
quickly forms that acts as a protective coating. Aluminum oxide is also used to make synthetic rubies and 
sapphires for lasers. 

Estimated Crustal Abundance: 8.23 x 10 4 milligrams per kilogram 

Estimated Oceanic Abundance: 2x 10~ 3 milligrams per liter 

Number of Stable Isotopes: 1 (View all isotope data) 

Ionization Energy: 5.986 eV 

Oxidation State: +3 

Electron Shell Configuration : Is 2 



2s 2 2p 6 
3s 2 3P 1 
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Boron 



B 



Atomic Number: 5 

Atomic Weight: 10.811 

Melting Point: 2348 K (2075°C or 3767°F) 

Boiling Point: 4273 K (4000°C or 7232°F) 

Density: 2.37 grams per cubic centimeter 

Phase at Room Temperature: Solid 

Element Classification: Semi-metal 



Period Number: 2 Group Number: 13 Group Name: none 

What's in a name? From the Aribic word Buraq and the Persian word Burah, which are both words for the 



Say what? Boron is pronounced as BO-ron. 
History and Uses: 

Boron was discovered by Joseph-Louis Gay-Lussac and Louis- Jaques Thenard, French chemists, and 
independently by Sir Humphry Davy, an English chemist, in 1808. They all isolated boron by combing boric 
acid (H3BO3) with potassium . Today, boron is obtained by heating borax (Na^OylOHjO) with carbon , 
although other methods are used if high-purity boron is required. 

Boron is used in pyrotechnics and flares to produce a green color. Boron has also been used in some rockets 
as an ignition source. Boron- 10, one of the naturally occurring isotopes of boron, is a good absorber of 
neutrons and is used in the control rods of nuclear reactors, as a radiation shield and as a neutron detector. 
Boron filaments are used in the aerospace industry because of their high-strength and lightweight. 

Boron forms several commercially important compounds. The most important boron compound is sodium 
borate pentahydrate (Na^O/SHjO). Large amounts of this compound are used in the manufacture of 
fiberglass insulation and sodium perborate bleach. The second most important compound is boric acid 
(H3BO3), which is used to manufacture textile fiberglass and is used in cellulose insulation as a flame 
retardant. Sodium borate decahydrate (Na 2 B 4 O ? T0H 2 O), better known as borax, is the third most important 
boron compound. Borax is used in laundry products and as a mild antiseptic. Borax is also a key ingredient in 
a substance known as Oobleck , a strange material 6th grade students experiment with while participating in 
Jefferson Lab's BEAMS program . Other boron compounds are used to make borosilicate glasses, enamels for 
covering steel and as a potential medicine for treating arthritis. 

Estimated Crustal Abundance: l.OxlO 1 milligrams per kilogram 

Estimated Oceanic Abundance: 4.44 milligrams per liter 

Number of Stable Isotopes: 2 (View all isotope data) 

Ionization Energy: 8.298 eV 
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Oxidation State: +3 



Electron Shell Configuration : Is 2 

2s 2 2p ! 
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The chemical formula for water is H 2 0. Carbon Dioxide is C0 2 . 

Why does oxygen combine in different ratios, in different compounds? 
Do Chemistry students need to memorize the chemical formulas for 
each of the millions of known compounds? Is there a way to predict the 
ratio by which elements will combine in a given situation? Fortunately, 
that is what oxidation numbers are for. 

You probably recall learning about ions in Biology. An ion is a 
charged particle formed when a neutral atom or group of atoms gain or 
lose one or more electrons. When a single atom forms an ion, as in the 
case of Al +3 , it is called a monatomic ion. When of group of atoms 
that are covalently bonded together form an ion, as in the case of NH 4 + , 
it is called a polyatomic ion. 

Sometimes ions with opposite charges are attracted together and will 
form ionic compounds. Table Salt, NaCl is such a compound formed 

from Na + ions and CI ions. Neutral atoms can also form compounds 
when they join together, as in the case of water (H 2 0). However, since 

these compounds are not composed of ions, they are called molecular 
compounds. You will learn more about these types of compounds in 
lesson 5-3. 

Regardless as to whether a compound is made up of ions or not, each 
atom in the compound has an apparent charge. This apparent charge, 
called the oxidation number, represents the charge that an atom would 
have if electrons were transferred completely to the atom with the 
greater attraction for them in a given situation. These oxidation 
numbers can be used to predict the ratio by which atoms will combine 
when they form compounds. 



The following rules help us assign the oxidation number of elements: 



Table 5-2a - Predicting Oxidation Numbers 

1. In free elements (that is, in uncombined state), each atom has an 



oxidation number of zero. Ex. In 02, the oxidation number of each 
oxygen atom is zero. 

2. For ions composed of only one atom, the oxidation number is equal to 
the charge on the ion. Ex. The oxidation number of Ca 2+ is +2. 

3. All alkali metals (elements in column lof the periodic table, with the 
exception of hydrogen) have an oxidation number of +1. Ex. The 
oxidation numbers of Li, K, and Na will always be +1. 

4. All alkaline earth metals (elements in column 2 of the periodic table) 
have an oxidation number of +2. Ex. The oxidation number of Ba is +2. 

5. The oxidation number of Aluminum (Al) is always +3. 

6. The oxidation number of oxygen in most compounds (such as H 2 0 
and C0 2 ) is -2. In hydrogen peroxide (H 2 0 2 ) and peroxide (0 2 2 ') oxygen 
shows a -1 oxidation number. 

7. The oxidation number of hydrogen is +1, except when in is bonded to 
a metal as a negative ion, in which case it is -1. Ex. H 2 0 shows hydrogen 

as +L NaH shows hydrogen as -1. 

8. When halogens (elements in column 17 on the periodic table) form 
negative ions, they will have an oxidation number of -1. Ex. NaCl and 
CaCl 2 both show chlorine with a -1 oxidation number. 

9. In a neutral molecule, the sum of the oxidation numbers of all of the 
atoms must be zero. Ex. In H 2 0, each hydrogen is +1 and the oxygen is - 

2. So, (2 x +1) + (-2) = 0, 

10. In a polyatomic ion, the sum of oxidation numbers of all the elements 
in the ion must be equal to the net charge of the ion. Ex. In the 
polyatomic ion known as hydroxide (OH"), the oxygen is -2 and the 
hydrogen is +1. So, (-2) + (+1) = -1, the same as the charge on the 

hydroxide ion (OH") 



Now, in time you will find it easy to predict many oxidation 
numbers, as you become more familiar with the periodic table and the 
rules above. Until that time, you should make use of reference tables 
that list the oxidation numbers of common ions. Depending on your 
teacher, he or she may allow you to make use of such tables for quizzes 
and exams. For your convenience, I will provide examples of these 
tables below. Keep in mind that the table that your teacher uses may 
differ from the ones provided below. 



Table 5-2b - Oxidation Numbers of Some Common Monatomic 




Ions 




CHARGE 




1 
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